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剂制得 Al2O3 纳米纤维，进而将 SiC 添加到异丙醇铝制备的溶胶中，制备出
SiC/Al2O3复合纳米纤维。以 Al(NO4)3为铝源，PVP为纺丝助剂，通过静电纺丝
制备出含铝的 PVP复合纳米纤维，纤维热处理得到另一种 Al2O3纳米纤维。  
第一部分为溶胶的合成部分及纺丝部分，对 AlOOH溶胶制备过程的参数进
行分析，得出适合纺丝的溶胶配比：异丙醇铝与水及硝酸的摩尔比分别为 1:110






4%PVA/AlOOH纺丝液制备的原始纤维，直径约 125 nm，热处理温度在 560 °C
以上时，PVA完全分解，有机信息消失，纤维由 Al元素和 O元素组成，氧化铝
纤维形成，氧化铝形态为 γ-Al2O3。纤维在 900 °C 再次发生相转变，由 γ-Al2O3
向 α-Al2O3转变。1000 °C热处理后的纤维由 α-Al2O3及 γ-Al2O3组成，纤维平均















































This article aims to synthesize a series of aluminum oxide nanofibers under the 
different parameters, which adopted the sol-gel method and the electrospinning 
method. At first, the search showed that the reaction between aluminium isopropoxide 
and water in different parameters, which can produce a set of AlOOH sol. From the 
electrospinning, AlOOH sol gets alumina particles, while adopt the PEO or PVP as 
spinning additives, its got alumina composite microspheres, finally use PVA as 
spinning additives, the alumina/PVA composite nanofibers were formed. Then the 
alumina nanofibers were obtained by sintered at different temperatures. Composed 
with the way of AlOOH form alumina nanofibers, the PVA with SiC and AlOOH were 
synthesis from the SiC/AlOOH/PVA solution by electrospinning. Then SiC/Al2O3 
nanofibers were formed. Add Al(NO4)3 to PVP/EtOH solution to form PVP 
nanofibers with Al(NO4)3, the alumina nanofibers were formed by electrospinning and 
heat treatmet.  
In the first part of the work, sue aluminium isopropoxide as raw materials, a 
series of AlOOH solutions were obtained by Sol-Gel method. From the analysis, it 
can conclude that the best proportion of aluminum isopropoxide sol: the molar ratio of 
isopropanol aluminum to the water is 1 to 110, and the isopropanol aluminum to the 
nitrate is 1 to 0.05, the best hydrolysis temperature is 85 °C. It got alumina 
micropowders when the AlOOH or AlOOH/PEO or AlOOH/PVP solution through 
electrospinning, then, it got nanofibers when use PVA as electrospinning additives. 
In the second part, alumina nanofibers from AlOOH/PVA solution were formed. 
Then the nanofibers were analyzed by using FT-IR、SEM、XRD、EDX、XPS、
TG-DTA、TEM test. The results indicate that 4% PVA/AlOOH solution’s spinning 
dope is most effective. When heat treatment temperature reach above 560 °C, PVA 
combust completely, and organic information disappeared, the naofibers were 
composed of Al and O, γ-Al2O3 alumina nanofibers were obtained. However, when 
the heat treatment temperature increased to 1000 °C, the formed nanofibers were 















With the same process of preparing the Al2O3 nanofibers above, it was successfully to 
get Al2O3/SiC composite nanofibers through added SiC nanopowders to the spinning 
solution. The produce was analyzed by XRD、FTIR、XPS and SEM test. The result 
showed that the nanofibers have contained SiC. The morphology of composite fiber 
was arranged in the way as fiber-node-fiber, and more SiC, there will be more nodes. 
In The last part, the work focused on the syntheses of Al(NO4)3/PVP composite 
nanofibers. Spinning fluid contained aluminum was produced by adding the Al(NO4)3 
to the PVP alcohol solution directly. Through electrospinning, Al(NO4)3/PVP 
composite nanofibers could be produced. Then the Al2O3 nanofibers could be got after 
heat treatment at the temparature of 1000 °C.  
 

































































1.2.1 气相法（Vapor phase method） 
气相制备氧化铝纳米氧化铝纤维主要采用化学气相沉积，以铝的单质、卤化
物、氢化物或有机金属为原料，通过气相加热分解和化学反应，然后堆积形成氧
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